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Abstract 
Sharir, M. and S.S. Skiena, Tight bounds on a problem of lines and intersections, Discrete 
Mathematics 89 (1991) 313-314. 
Consider all arrangements of lines in the plane with r distinct slopes. What is the smallest 
number of lines f (r) in which there are at least f (r) + 1 points, each defined by the intersection 
of r lines? We improve the previous lower bound, showing f(r) = @(r3). 
Consider all arrangements of lines in the plane with r distinct slopes. What is 
the smallest number of lines f(r) in which there are at least f(r) + 1 points, each 
defined by the intersection of r lines? Du, Hwang, and Richards [l] consider this 
problem and present an application to the construction of nonblocking switching 
networks. The problem is to minimize the number of switches associated with a 
set of channels such that for any subset of k channels there exists a perfect 
matching with k switches. If each switch corresponds to a line and each channel to 
a point, then by Hall’s theorem the underlying graph contains such a matching. 
In [l], it is shown that S2(r*) of G 0(r3). Using a powerful result from 
combinatorial geometry, we can easily raise their lower bound to meet the upper 
bound. 
* Work on this paper by the first author has been supported by Office of Naval Research Grant 
N00014-87-K-0129 and by National Science Foundation Grant No. NSF-DCR-83-20085. 
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Theorem 1. f(r) = O(l”). 
Proof. Szemeredi and Trotter [2] prove that i c 0~314 + an + bl, where i is the 
number of incidences between n points and I lines, and a, b, c are positive 
constants. An arrangement of 1 lines as above must have n > 1 points with a total 
of rn incidences. Thus: 
rn --.. < cn$~ + an + bl. 
But I < n implies that 1< n3@, so we can write (r - a)n s c’n@3, for c’ = c + b, 
which implies 
(r - a)lf S (r - a)nf S c’13. 
Simplifying, 12 ((r - a)/~‘)” which, with the upper bound construction from [l] 
gives the result. III 
Note that the constants in [2] are abominably large, however they are 
drastically reduced in the recent paper [3]. 
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